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Abstract. The chaotic situation of industrial and transportation grow around the
globe is a situation that left substantial traces, both in the environment and in
everyday life. With the introduction of the Pandemic by World Health
Organization (WHO) of Covid19 in March 2020, many countries in the world
imposed numerous instructions including the restriction of movement, both
national and international, which also affected the use of motor vehicles thus,
having direct impact on reduction of air pollution caused by motor vehicle’s
emission. In March 2020 Kosova’s government also introduced numerous
instructions including restriction of movement. The purpose of this paper is
conducting periodic comparison of concentrations of pollutants on air in the
cities of Kosovo, resulting from restrictions that led to reduced use of motor
vehicles and halted some business activity for a certain period, namely MarchMay 2019/2020. Based on the data provided, air pollution in the cities of
Kosovo has decreased by almost 50% compared to the same period in 2019.
Thus e.g., average concentration of NO2 in Kosovo during March 2020 was
about 15µg/m3, compared to around 30µg/m3 as it was in March 2019; PM2.5
during March 2020 was 14.9µg/m3, compared to about 21.7µg/m3 in March
2019.
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1 Introduction
Even before the COVID-19 pandemic, one of the most serious global crises of our
time, many countries identifies ambient air pollution as a major health issue. The
pandemic has brought renewed attention to another global airborne threat to public
health, not entirely invisible, but one that continues to be ignored in many parts of the
world — air pollution. While COVID-19 effects usually appear in short period, air
pollution may take years to manifest consequences in the form of chronic diseases,
making affected people more vulnerable to the effects of COVID-19 and other
diseases as well. Apart of increasing the need for development of strategies to
manage the pandemic, COVID-19 crisis has also provided an unexpected opportunity
to understand what we can do better to address air pollution.

In 2019, air pollution moved up from the 5 th to the 4th leading risk factor for death
globally, continuing to exceed the impacts of other widely recognized risk factors for
chronic disease. The State of Global Air 2020 report [1] noted that air pollution was
the 4th leading risk factor for early death worldwide in 2019, surpassed only by high
blood pressure, tobacco use, and poor diet, with ambient air pollution contributing to
around 6.67 million deaths globally, nearly 12% of the global total (Figure 1),
including death of 600,000 children under the age of 15 every year [2].

Fig. 1. Worldwide risk factors ranking of total number of deaths from all causes in 2019 [1]

Over the past several decades, air quality has improved in many high-income
countries, while dangerous levels of air pollution persist in low- and middle-income
countries. Data made publicly available during 2019, highlights the state of particulate
pollution around the world and raise awareness about public access to air quality data.
Among the world’s top 30 most polluted countries during 2019, Kosovo ranks 30 th
with an average concentration of 23.5µg/m3 of PM2.5 [3] (Table 1) exceeding as much
as twice WHO Air Quality Guideline maximum of 10μg/m 3 [4].
Covid19 pandemic forced many countries worldwide to introduce unprecedented
restrictions that dramatically reduced global and local travel, shut down schools and
businesses, and halted some industrial activity. As a result many countries around the
world, in particular big cities, have experienced clear skies, often for the first time in
many years.
In many countries air monitoring stations data have shown substantial reductions in
concentrations of pollutants such as nitrogen dioxide (NO 2) and also reductions for
other pollutants such as PM2.5, having at the same time increased level of ozone,
partially due to the reductions in NO2 and changes in meteorological factors including
temperature [1].
Air pollution is driven by multiple factors that include emissions sources and
meteorology. The dominant emissions sources in Kosova are residential energy,
agriculture, transport and power generation.

Considering the need for lockdown measures, most countries, including Kosova,
have implemented movement control orders as a prevention step to reduce the deadly
spread of the disease.
Table 1. Average PM2.5 concentration (µg/m³), weighted by population [3]

In March 2020, the Government of the Republic of Kosova (hereinaftergovernment) imposed many restrictions as preventive measures for Covid19 which
included restriction of movement and quarantining many cities that led to very limited
vehicular movement and almost no business activities [5] [6]. As almost everywhere
else, our research revealed that these restrictions had direct impact on reduced
emissions of the pollutants and as a result reduced pollutant’s concentration on air in
Kosova as well.

2 Methods
Different methods of measuring air pollution have various strengths and
weaknesses. To quantify changes in Kosova’s air pollution levels after the COVID-19
restriction in movement and quarantine actions, we leverage data from ground
stations located all over country, which offer detailed pollution observations for
specific point locations.
Initially we analyzed ground-based datasets that are available in near-real time to
quantify changes in air pollution concentrations between March to May 2019 and
2020. Results obtained of the daily distribution PM2.5, NO2, CO measurements are
compared in relation to WHO air quality standards [7] and annual report on air of the
Kosova’s Government [8].

For each stage of the analysis, research was focused across four main spatial
domains: Mitrovica (MI), Prishtina-Rilindja (PR), Prizren (PZ) and Gjilan (GL) town.
In this paper we have conducted comparison of monthly averages of PM2.5, NO2
and CO (in μg/m3) from ground monitoring stations located in 4 monitoring city
points from the Hydro Meteorological Institute of Kosovo (HMIK) [9] and data
available from Kosovo Agency for Environment Protection (KEPA) [10] by
averaging all available monthly station data estimates.
To compare concentration changes between 2019 and 2020, we align the monthly
monitoring data to the start of the Government restrictions in March 2020 until end of
May, namely from 1st March until 31st of May 2019 and 2020.
With data available of March until 31st of May 2019 and 2020, we therefore
compared a three month’s period of previous and current year to ensure a consistent
temporal window for the future.

3 Results and Discussion
Air pollution data obtained from HMIK and KEPA, in some monitoring points
presents decrease of the concentration of PM2.5, NO2, and CO comparing to the same
period in 2019 (Table 2).
Table 2. Monitoring stations data of PM2.5 NO2, and CO concentration in μg/m3 [10]
Pollutant

PM2.5

NO2

CO

Monitoring
station
Mitrovica
Prishtina
Prizren
Gjilan
Mitrovica
Prishtina
Prizren
Gjilan
Mitrovica
Prishtina
Prizren
Gjilan

March

April

May

Mean

2019

2020

2019

2020

2019

2020

2019

2020

22.1
18.4
17.5
26.1
15.9
47.8
9
35.2
0.7
1.6
1.1
0.8

24.6
17.4
6.8
37.6
16.1
26
17.1
18.8
0.2
2
0.4
0.5

21.5
13.1
16.3
11.6
13
39.7
9.6
24.3
0.5
1.6
1.4
0.5

20.4
18.7
14.1
22.2
9.1
14.3
9.3
9.3
0.2
1.8
0.2
0.3

11.8
8
8.1
5.3
9.4
31.8
12.8
17.9
0.2
1.0
0.2
0.6

12
13.4
9.2
14.6
12
18.6
10
8.8
0.3
1.9
0.2
0.1

18.4
13.1
13.9
14.3
12.7
39.7
10.4
25.8
0.46
1.4
0.9
0.63

19
16.5
10
24.8
12.4
19.6
12.1
12.3
0.23
1.9
0.26
0.3

As shown in a Table 1, there is a reduction of the PM2.5 in Prizren monitoring point
while there is a slight increase in Prishtina and Mitrovica and almost doubled in
Gjilan. NO2 marks reduction in two monitoring points with an average of 19.6μg/m3
in 2020 comparing to 39.7μg/m3 of 2019 in Prishtina-Rilindja and in Gjilan with an
average of 12.3μg/m3 in 2020 comparing to 25.8μg/m3 in 2019 while Mitrovica and
Prizren marks slight reduction of this pollutant. Concentration of CO in three

monitoring points in this paper marks a significant reduction of this pollutant
concentration, namely Mitrovica monitoring point having an average of 0.46 μg/m3 in
2019 and 0.23μg/m3, Prizren with 0.26μg/m3 in 2020 comparing to 0.9μg/m3 in 2019
and Gjilan with an average concentration of 0.3μg/m3 2020 comparing to 0.63μg/m3 in
2019. Prishtina marks an increased presence of CO with an average concentration of
1.4μg/m3 in 2019 compared to 1.9μg/m3 of the same period in 2020.

Fig. 2. Average concentration in μg/m3 of PM2.5, NO2, and CO in four Kosovo municipalities
March, April and May 2019/2020

In Figure 2 we have shown pollutant’s average concentration oscillation in three
months period, March through May 2019 versus same period of 2020. As we can see,
average concentration of PM2.5 on air in all municipalities exceeds WHO air quality
standards which is limited to annual average of 10μg/m3, having Prizren to be within
limits in 2020. In 2019 Prishtina almost reaches the maximum of 40μg/m3 of NO2
while this concentration drops significantly in the same period of 2020.

3 Conclusions and Recommendations
Based on evidences from some countries, these changes are only temporary, as
with the lifting of restrictions pollutant’s concentration have risen. Since air
pollution’s most substantial health burdens arise from chronic, long-term exposure,
COVID-19 has offered only a temporary respite from air pollution inspiring renewed
demands for cleaner air in the longer term.
Solutions to air pollution will require multifaceted ongoing efforts to bring
attention to its health threats, to identify the policy changes necessary to control it,

and to monitor progress over time. An initiative have been put in agenda recently in
Prishtina, announcing tax fee for vehicular movement in the central part of the city
[11] in order to reduce movement and to, consequently, reduce air pollution.
However, imposing a tax fee does not prohibit vehicle’s access to city center but only
financially penalizes drivers which, if affordable for them, can still enter the city
center. On the other hand, tax does not prohibit city center for old vehicles whose
emissions are for several times higher than the newer vehicles, in particular heavy and
light duty vehicles which, mostly are running in diesel engines.
The future would be more promising if our country will follow the best practices of
many European cities for managing the vehicular movement, all that in order of
reducing and/or minimizing the air pollution. Many European cities have introduced
Low Emission Zones (LEZ) in some city areas prohibiting the vehicles movement in
accordance with the vehicle emission standards classification. This policy could be
also implemented in Kosova e.g. categorizing certain city areas as Low Emission
Zone, which would directly have impact on reduction of air pollution. However, this
policy requires adoption of new law that would regulate technical inspection and
marking of vehicles as per emission ratings. That would definitely take more time
than imposing tax fee, but, based on the practices almost all over Europe, categorizing
certain areas of the cities as LEZ is much successful in reaching out the goal: cleaner
air and healthier population.
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